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Results: 41 people preferred elevated heels for pain relief, while 22
preferred ﬂat shoes The subset of the population who preferred elevated
heels were signiﬁcantly older (62 years) vs. those who preferred ﬂat
shoes (55 years) with a p-value of 0.0193. There was not a statistically
signiﬁcant difference in BMI by heel-preference group (p-value 0.5234).
There was not a statistically signiﬁcant difference in location of
degenerative disease by heel-preference group (p-value 0.6886).
Conclusions: This study demonstrates there is a subgroup of patients
with knee osteoarthritis who experience pain improvement with
elevated heels despite a proposed increased force transmission through
the joint Those who experience pain relief with elevated heels are
signiﬁcantly older than those who prefer ﬂat shoes. BMI and location
of degenerative change do not relate to heel selection. Though the
mechanism is unclear, it is apparent that there is a change in gait
that likely decreases transmissible forces that contribute to pain in these
persons. One of the gait changes may lead to reduced impulse loads
on the joint. Previous studies by Radin et. al demonstrate that those
who naturally walk more prominently on their toes experience fewer
degenerative changes than those who directly impact their heel with
ambulation.
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Purpose: The dog is a common model for studying joint function and the
progression of osteoarthritis (OA). Kinetic, or force platform analysis in
dogs is well established. Debate continues regarding the use of treadmills
for the collection of canine gait data. To the authors’ knowledge there
are currently no studies that compare canine kinematic data during over
ground and treadmill based dynamic gait. In this study the hypothesis
being tested was that dynamic gait data collected from dogs would be
different when generated during over ground versus treadmill based
ambulation.
Methods: Five adult dogs were used in this study. Retroreﬂective markers
were afﬁxed to the skin on the right rear leg. Marker locations were
captured by 8 infrared cameras. Data was recorded and analyzed by a
motion-analysis program. Dogs were recorded moving overground at a
walk and trot (velocities of 0.9–1.2 m/s and 1.7–2.1m/s, respectively).
Then, the dogs were recorded moving on a treadmill at a walk and
trot (treadmill belt speed of 1.0 m/s and 1.9 m/s, respectively). The
ﬁrst 5 complete gait cycles were utilized for analysis. A segmental
rigid-body model of the canine hindlimb was produced. Dynamic three-
dimensional joint kinematics were collected for the coxofemoral, stiﬂe,
and tarsal joints. Sagittal ﬂexion/extension waveforms for all joints were
then compared independently for each analysis method. First, a Fourier
transformation was performed. Eight paired Fourier coefﬁcients were
compared with a paired-t test. All hypothesis tests were 2 sided with
signiﬁcance set at p < 0.05. Then, the same data set was analyzed with
GIFA, a multivariate vector waveform analysis method with signiﬁcance
set at p < 0.05.
Results: Three-dimensional dynamic gait kinematics during movement
of the distal segment relative to the proximal segment for all three joints
(coxofemoral, femorotibial, and tarsal) were generated and collected
during each dynamic gait cycle for the walk and trot.
Only the sagittal ﬂexion/extension waveforms were utilized for
comparative analysis in this study. Fourier analysis revealed no signiﬁcant
differences between the over ground and treadmill collected data for all
joints at both a walk and trot. However, GIFA analysis found signiﬁcant
differences (p < 0.05) between the over ground and treadmill collected
data for all joints at both a walk and trot.
Conclusions: In this study both over ground and treadmill based
gait collection produced similar waveform shapes for the coxofemoral,
femerotibial, and tarsal joints in dogs. However, comparison of these
waveforms with two different methods of waveform analysis provided
conﬂicting data. Fourier analysis was unable to determine any signiﬁcant
differences between the waveforms; GIFA analysis revealed signiﬁcant
differences (p < 0.05) between over ground and treadmill based gaits.
It is likely that the fundamental differences in these two analysis
methodologies provided the conﬂicting results. Fourier analysis only
assesses whether the waveforms are similar or dissimilar; whereas GIFA
gives rise to eigenvectors that are functions of time and may prove a more
sensitive measure of variability between gait waveforms in which only
ﬁne timing differences occur. The clinical signiﬁcance of this discrepancy
has yet to be elucidated. Further research in this area is warranted.
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Purpose: Patients with osteoarthritis (OA) of the knee have unique gait
alterations. These gait changes have not yet been differentiated according
to the location of knee pain. The purpose of this study was to characterize
the knee OA gait patterns of patients with frontal knee pain and patients
with medial knee pain.
Methods: 240 patients were evaluated at one therapy center. Patients
were divided into two groups according to the location of greatest pain
in their worse knee. Patients underwent a computerized gait analysis.
Differences in gait patterns between the two knee pain locations were
also examined within each gender.
Results: Patients with medial knee OA pain showed a signiﬁcantly slower
walking speed (P < 0.01), shorter step length (P < 0.01) and lower SLS
phase (P < 0.01) compared to patients with frontal knee pain. Signiﬁcan
t differences were also found in each gender.
Conclusions: Patients with medial knee pain show worse spatiotemporal
gait parameters than patients with frontal knee pain. These differences
are witnessed mainly between the females in each group, whereas
males differ only in single limb support. These differences may present
underlying differences in the nature of medial and frontal knee OA pain
and gender differences in compensation for knee pain.
